In summary, the implications of a breast cancer screening programme offered to a population of middle-aged women are that it could have a limited but nevertheless valuable effect in reducing mortality and morbidity from breast cancer; limited because inevitably some people will not take advantage of the screening programme, because the tests will fail to detect some cases, and because available treatments even applied at an early stage of the disease cannot guarantee to cure all cancers. Further investigation is still required of the extent of long-term benefit which could be achieved by screening strategies which are feasible within health service resources, but there are certainly grounds for optimism that screening may at last make some inroad into the misery caused by this disease. Surgical Aspects of Breast Cancer Screening It seems clear that a programme of screening for the early detection of cancer of the breast can reduce significantly the mortality from the disease. Together with the other centres established by the Department of Health and Social Security our task in Manchester is to assess the feasibility of providing such a programme on a national scale, and, in order to achieve this, we have attempted to answer four vital questions.
REFERENCES
(1) Is it safe? This question refers to the possible dangers from radiation associated with repeated mammographic examinations and is dealt with in detail by Asbury & Barker (1975) .
(2) Can it be done by non-medical staff? It is inconceivable that with our present resources of medical manpower we could provide regular clinical and radiographic examinations for the several million women at risk. In the North West we are particularly short of radiologists and there is sometimes difficulty in maintaining the routine service. In South Manchester we have recruited and trained a team of nurses to carry out the clinical examination, and of radiographers to read the X-rays. Patients are examined independently by a nurse and a surgeon and each records the findings independently on separate standard documents. In a similar way each mammogram is read and recorded separately by a radiographer and a consultant radiologist. In this way it is possible to compare the diagnostic accuracies of nurses and surgeons, radiographers and radiologists, and of the joint medical team with the non-medical team.
(3) Do women want it? The articulate minority who demand this service might not be representative of the community as a whole and previous studies in Britain have suggested that the response to an invitation for screening might be quite small. In Manchester the response and attitudes of women in our community are being monitored carefully by the Department of Social Research.
(4) Can the hospitals cope with the additional work? It is generally accepted that virtually all lumps in the breast should be removed, which makes it necessary to carry out a relatively large number of biopsies to find relatively few cancers. This implies additional work for the surgical service, the length of whose waiting lists already gives cause for concern. Before a screening service can be established it is essential to provide an estimate of this additional workload.
Patients Studied
All women over the age of 50 in two large group practices in South Manchester were invited by letter to attend for a screening examination. Those who failed to respond received a second invitation. Up to June 1974, 1873 women had responded to the invitation and had been examined clinically and radiologically at the Breast Clinic of the University Hospital of South Manchester. When questioned carefully many women (545) admitted to symptoms of some kind in relation to their breasts and in 20 (4%) of these patients lesions were found which required biopsy. Of the 1328 women who were free from symptoms 28 (2 %) were found to have lesions which required biopsy. Of the 48 biopsies taken 10 revealed cancer of the breast, 7 in women with symptoms and 3 in women who were unaware of any abnormality.
In order to provide an adequate experience for the nurses and radiographers, patients referred to hospital in the normal way because of symptoms in relation to their breasts were examined at the screening clinic. Of 788 patients referred for this reason 331 required a biopsy and 61 were found to have cancer. The total experience available to the trainees was thus 2661 patients of whom 379 had lumps which required biopsy and 71 had cancer.
Accuracy ofNon-medical Staff
The diagnostic accuracy of the doctors was rather better than that of the non-medical staff.
In the 379 patients with histological proof of the diagnosis the accuracy of the surgeons was 81 %, of the nurses 74%, of the radiologists 69% and of the radiographers 70 %. Of the 71 cancers 80% were diagnosed correctly by the surgeons, 65 % by the nurses and 60% by both radiologists and radiographers. In these patients the accuracy of the surgeons and radiologists combined was 89 % and the nurses and radiographers combined 79%.
The essential requirement for the non-medical staff was that they should recognize the presence of abnormalities rather than make accurate diagnoses. When the results were considered in this way it was found that the non-medical team had missed none of the 71 cancers and that the doctors had missed one.
Response ofthe Population
Of the women invited to attend for screening 54 % accepted. The response varied inversely with age. Of those in the sixth decade of life 60 % attended, in the seventh decade 57%, in the eighth, 35% and in the ninth, 22 %.
It was not possible to relate response to social class but it was clear that different social groups responded in different ways. In a pilot study of local hospital staff the incidence of response in technical and secretarial staff was 70%, in nurses 50% and in domestic staff 40 %.
Effect on the Surgical Service It was difficult to estimate accurately the effect of screening on the surgical workload but the assumption was made that the negative biopsies performed on women who attended for screening represented additional work which would not otherwise have been carried out. When these data were extrapolated to the population of Manchester as a whole it appeared that 24 additional biopsies would be required each week or 6 for each of the 4 major general hospitals in the city.
Cancers Detected
Of the 10 cancers detected by screening 4 were apparent only on clinical examination and 3 only on the mammograms. Three were revealed by both methods of examination. Only 3 tumours measured less than 2.5 cm in diameter and these only can be said to represent really 'early' cancers.
Conclusions
Although non-medical staff are less accurate diagnostically than doctors, it seems clear from our data that, when acting together as a team, nurses and radiographers are able to detect abnormalities as effectively as medical staff. In some areas it may be difficult to recruit sufficient nurses or radiographers to screen the whole population at risk and further studies are needed with lay trainees.
Older women found screening less acceptable than younger ones but in the vital 50-59 age group 60% of women attended. Women in the fifth decade were excluded from the study because of possible risks from radiation but presumably the response would be even greater in this age group.
At present it is possible to make only an informed guess at the additional surgical workload involved. Our data suggest that initially it would be just over one biopsy per working day for the average hospital and presumably this would decrease rather than increase with time.
Of the 1873 women screened 10 were found to have cancer but 7 of these had been aware for some time that they had a lump in the breast. This suggests that a greater effort should be made to persuade women to see their doctor when they find a lump. Only 3 cancers were found by both methods of examination and this seems to confirm the need for both clinical examination and mammography if an effective service is to be provided. Our data suggest that it is feasible to provide, within the National Health Service, a screening programme to detect cancer of the breast. It is essential that this service should be free from radiation hazard and this is dealt with by Asbury & Barker (1975) .
